Abstract: Total quantity control is an important means and measure of protecting the quality of the air and environment. Generally speaking, the existing calculation of the total quantity in environmental control is discussed under assumptions in the closed system. This is largely inconsistent with the practical facts. In this paper, the region is regarded as an open environment system, Datong Economic Development Zone is taken as the background, and the quality control of the air and environment is taken as the objective. Next, the concentration contribution curve and distribution function of the dispersal of air pollution sources are analyzed, the share and proportion of contribution of the interior and exterior pollution sources of the development zone are calculated. An optimization model of the total pollutant discharge is constructed, and the total quantity of pollutant discharged by the development zone is measured, calculated and analyzed.
INTRODUCTION
With the continuous development of China's economy, under the action of various factors, such as scale economy, industrial chain and environmental management, urban industrial zones have been developed and improved rapidly [1] [2] [3] [4] . After the implementation of urban regionalization and functional reorientation, such measures as enterprise relocating and technical transformation have been taken to gradually relieve and evaporate the air pollution in the original urban areas. Instead, the industrial zones are concentrated together, so that the urban planning and functional layout is more rational. The concentrated distribution of industrial enterprises enables pollution to be abated intensively, with the superiority of scale abatement able to be given play to. Meanwhile, enterprise cooperation and environmental management are facilitated as well, which is conductive to environmental protection [5] [6] [7] [8] [9] . However, the concentration of industrial enterprises has led to the concentration of industrial pollution sources and the increase of pollution intensity. As a result, the management method for emission concentration control has been unable to suppress and relieve the deterioration of environmental quality, so the control over pollutant discharge amount, accordingly, becomes an important method and means for protecting the environment and achieving the environmental quality control objective.
Total quantity control is one of the core contents of regional environmental impact assessment. Total quantity control falls into two forms [10] [11] [12] : management target control and environmental quality target control. For the old industrial regions in which air environment quality has been seriously deteriorated, management target control is primarily adopted, to make a control plan for gradual reduction, to prevent the continuous deterioration of the environmental quality and improve the environmental quality gradually, so as to achieve the quality control target finally. For the emerging industrial zones with good environmental quality, environmental quality target control is directly adopted.
Owing to the dynamic flow of air and the dispersal of pollution, the total pollutant discharge amount in industrial zones or economic development zones is affected not only by such factors as weather, climate, terrain, landform and pollution source distribution, but also by environmental background and extra-zone pollution sources. Especially, the pollutions in the industrial concentration districts are superposed, to jointly affect the air environment quality. As a result, the total pollutant discharge amounts inside and outside the industrial zones interact with each other. Therefore, regional air environment system is an open system. To determine the influence relation and degree of the air pollutants in two adjacent industrial zones or the interaction among the pollution sources outside and inside an economic development zone is a precondition to determine the total quantity of regional air pollutants discharged. Next, we'll take Datong Economic Development Zone for example, to discuss the interaction among the pollution sources outside and inside the zone, as well as the determination method for the total quantity of regional air pollutants discharged and controlled.
A SIMULATION ANALYSIS OF POLLUTION DIFFUSION IMPACT

Calculation Mode of Pollution Diffusion
The annual or quarterly average concentration C i (x,0) of any wind direction i in Location x downwind from exhaust funnel can be calculated by the following equation:
In the equation (1) 
In the equation (2) (3), F is determined by the above method and n is the bearing value of wind direction. Let n=16; j and k are the serial number of stability and wind speed section respectively, and C Lijk is calculated in the same way as C.
The Location and Layout of Economic Development Zone
Datong is the second largest city in Shanxi, located in the triangle zone encircled by Shanxi, Hebei and Inner Mongolia. It's a famous "coal city" in China. Datong Economic Development Zone is a provincial-level economic development zone approved by Shanxi Provincial Government in 1992, situated by Wenying Lake, to the southeast of the downtown area and 6 kilometers away from it. It's a flat land with favorable traffic conditions. The planned development area is 7 square kilometers, and the far-seeing plan is controlled within 10 square kilometers.
The development zone is mainly concentrated in a region with an area of 7.5 kilometers around Fan Village and Weizhoutong Village. In the surrounding region there are Shuipo Temple, Xiejiazhuang Village and East Wangzhuang Village, which are about 3 kilometers away from the development zone in WNW, about 2.5 kilometers away from the development in SSW and about 3.5 kilometers away from the development zone in ESE respectively. The industrial enterprises are relatively concentrated in Shuipo Temple, surrounded by farming area. The air pollution source in the development zone is the primary pollution source in this region. In addition, the industrial enterprises in Shuipo Temple also produce some impacts on the peripheral air environment quality. The development zone is downwind from Shuipo Temple in WNW, and the total air pollution discharge quantity is restricted by the industrial pollution in Shuipo Temple. Conversely, Shuipo Temple is downwind from the development in ESE, and the total air pollution discharge quality is also affected by the source of pollution in the development zone.
A Simulation Analysis on the Trend of Pollution Diffusion
The use of the conventional meteorological monitoring data of Datong City in three consecutive years and the above calculation pattern can calculate the contribution factor of a point source for monthly, quarterly and yearly average concentration in all the downwind districts. ESE and WNW are the main prevailing wind directions in this region. Their frequency is 6.69% and 5.58% respectively, followed by NW, which occupies 5.16%. Use the meteorological data and the relevant parameters [13] to calculate and draw the trend of the contribution to the annual average concentration (the contribution of discharge 100g/s to the concentration of ground air pollutants is mg/Nm 3 ), as shown in Figs. (1, 2) . The impact trend of pollution diffusion takes the distance point at the maximum impact value as the demarcation point, with the inner and outer sides distributed in negative exponential order. The distribution function of the contamination effect can be given through negative exponential fit or by the direct use of interpolating polynomial. (1) Negative exponential fit: make use of least square method to determine the distribution function of some downwind impact trend, which is
that is, the contribution of the pollution source, whose source strength is Q(kg / h) , to the site x meters away down the wind is y = f (x) .
(2) Interpolating polynomial: let (x i , y i ),i = 1,2,,n refers to n analog computation discrete points, then the polynomial function of some downwind pollution contribution distribution should be:
The pollution contribution functions shown in Figs. (1, 2) are expressed as f 1 (x), f 2 (x) . After fitting calculation based on least square method, the following are obtained:
A OPTIMIZATION MODEL FOR TOTAL POLLUTION DISCHARGE QUANTITY
The air pollutant discharge in the development zone and Shuipo Temple will affect the local environmental quality, and meanwhile will exert a cross influence on each other's environmental quality. The pollution discharge quantity in both places will thus restrict each other. In principle, the total amount of discharge in Shuipo Temple cannot impose too many restrictions on the development of the development zone. Nor can the total amount of discharge in the development zone expropriate too many opportunities for the development of Shuipo Temple. The total pollution discharge quantity in both regions should be optimized, allocated and utilized on the premise that the environmental quality of the two regions and the surroundings is guaranteed to achieve the objective of quality control.
Environmental Background and the Objective of Environmental Quality Control
Environmental background is the impact of natural geographical and geological environment on environmental quality. The development zone is located in a semi-arid region beyond the Great Wall, where sand blown by the wind has a great impact on the TSP concentration in the air pollutants. Based on the source analysis result [14] of Tianjin Dagang Petrochemical Industry Planning Zone and the environmental monitoring analysis result of Taiyuan City, two projects funded by National Nature Science Foundation, this research estimates and determines that the polluted environmental background value of TSP caused by sandstorm and natural dust is 45-50% of the secondary standard concentration of environmental quality, and determines C ij 0 , the background contribution of each control point.
National Ambient Air Quality Standard has set different grades of daily and yearly mean standards, but hasn't set specific quarterly standard value. This case is obtained through conversion according to the standard for quarterly calculation. The computational formula is
in which C 1 refers to the annual average daily value, C 2 refers to the daily average value, t 1 refers to the daily time value, and t 2 refers to the time value of the annual average daily value, equal to 365. Determine α according to the above formula, and then determine monthly and quarterly standard values. In GB3095-1996 Secondary Standard, the standard conversion of TSP and SO 2 is listed in Table 1 .
Analyses on the Share of Pollution Contribution in Environmental Quality
The pollution contribution of environmental background, intra-zone pollution sources and extra-zone pollution sources determines the pollutant concentration in the regional air environment quality. Let environmental background concentration be C0, its share in environmental quality control standard α 0 = C 0 C 0 , the concentration contribution portion of the local pollution sources and the pollution sources in Shuipo Temple in the pollution contribution of the environmental quality control points within the development zone be x 1 , y 1 , the concentration contribution portion of the local pollution sources and the pollution sources in the development zone in the pollution contribution of the environmental quality control points within Shuipo Temple be x 2 , y 2 , the transfer coefficient of pollution from the development zone to Shuipo Temple be a, the transfer coefficient of pollution from Shuipo Temple to the development zone be b, that is, there are relationships y 1 = bx 2 , y 2 = ax 1 , then there is the following relationship: 
The distance between the development zone and Shuipo Temple L=3500 meters. If the pollution contribution function distribution in downwind ESE and WNW within this region is f 1 (x), f 2 (x) respectively, then the transfer coefficient of the max influence from the development zone to Shuipo Temple a = f 1 (L) max( f 1 (x)) =36.5%, and the transfer coefficient of the max influence from the pollution sources in Shuipo Temple to the development zone a = f 2 (L) max( f 2 (x)) =14.1%. Substitute them into Formula (9) and get:
The result of the above formula shows that in the environmental quality of the development zone, the contribution of the local pollution sources in the development zone can account for 90.6% of the environmental capacity exclusive of environmental background, and the impact of Shuipo Temple on the development zone accounts for 9.4% of the rest environmental capacity. In the environmental standards of Shuipo Temple, the local pollution sources account for 66.9%, and the impact of the development zone on it accounts for 33.1%. The total pollution discharge quantity in the development zone and Shuipo Temple should be calculated on this basis.
A Optimization Model for the Total Pollution Discharge Quantity
(1) A calculation model for the discharge quantity inside and outside the development zone.
Let total pollution discharge quantity in the development zone and Shuipo Temple be Q 1 , Q 2 , then the successive model for the total discharge quantity control should be:
In the model, f 1 (x), f 2 (x) are the distribution function of the pollution contribution in downwind ESE and WNW in 1.3, L is the maximum distance between the development zone and Shuipo Temple, C 0 , C0 are the target of air quality control and environmental background respectively, and Q 10 , Q 20 are the minimum total amount of discharge in the development zone and Shuipo Temple. This model is a nonlinear planning problem, which can be solved by the optimizing method of multivariable function in constraint conditions, but the solving process is cumbersome. For convenient calculation, we can make a calculation after discretizing the model.
(2) An independent calculating model for the total quantity in the development zone.
Divide the air quality control region into n 1 × n 2 meshes by certain isometric intervals, and use the pollution contribution density in the center of each mesh to represent the pollution contribution in the mesh region. We might as well set up n 0 environmental sensitive control points as separate control points in special environmental sensitive areas, such as school, hospital and residential area. Then, the simulation and estimation model for the total air pollution discharge quantity in the development zone should be:
In the model, m refers to the number of the pollution emission sources, Q k refers to the control emissions of the kth pollution source, C ijk and C kl are respectively the contribution density of the kth pollution source in the control points (i, j) , C ij 0 ,C l 0 are separately the contribution density of the pollution sources outside the development zone in the control points (i, j) and l , C 0 and C 0 refer to the target of quality control and environmental background, and Q k 0 refers to the minimum requirement for the pollutant discharge from the pollution sources.
A Calculating Analysis on the Total Amount of Discharge in Datong Development Zone
Make a statistical analysis on the conventional continuous meteorological monitoring data in the recent 3 years and obtain the data on the yearly, quarterly and monthly joint frequency. Make a calculation based on the independent calculating model for total quantity in the development zone. The total pollution discharge quantity and quarterly distribution in the development zone are indicated in Table 2 , in which the result is designated as total demarcated control quantity. As shown in the table, the total annual discharge of TSP and SO 2 in the development zone is 6,636.3 tons and 3,843.4 tons respectively. However, there is a great difference among the allowable discharge amounts in different season, so this requires that when the total air pollution discharge quantity is controlled, not only should the total quantity be controlled, but the reasonable temporal and spatial distribution of discharge should be controlled, because only in this way can it be ensured that the target of regional environmental quality control will be achieved. 
CONCLUSION
Ambient air system is a complex system, and the capacity of regional environmental air pollutants are affected by many factors, such as terrain, weather, landform, and pollution source distribution, etc. For a convenient research, box model is usually adopted, and Gaussian model is often used as a dispersal pattern. Air system is approximately regarded as a stable closed system, and this is greatly different from the reality. In this paper, environmental system is set as an open system, which breaks the assumption of closed system. A case analysis is carried out with Datong Economic Development Zone as an example, and the total discharge quantity of such major air pollutants as SP and SO 2 in the development zone is figured out. The discussion is made in Gaussian model and stable meteorological conditions, without taking the impact of such factors as terrain, landform and changeable weather into adequate consideration. There may be some difference between the analysis result and real development, but it can yet be regarded as a basis for pollution control and a support for environmental decision making. Meanwhile, actual monitoring data can be taken as a basis in implementation process, to make necessary corrections and adjustments, so that the theoretical analysis result should be closer to the actual environmental conditions.
